We generated data consisting of three mitochondrial genes and eight nuclear loci 
Introduction
The topic of hybridization, or gene flow between evolutionary independent 27 lineages, has captivated evolutionary biologists for nearly two centuries (Darwin 1859;
28

Molecular Data Collection
Genomic DNA was extracted from tissue using the Qiagen extraction kit. A total 126 of three mtDNA regions and eight nDNA loci were targeted for sequencing and analysis; 
133
Standard PCR protocols were used to amplify mitochondrial DNA (mtDNA), 134 whereas a "touch-down" protocol was used to amplify the nDNA regions (94
• C for • C] for 25 cycles). Diploid nuclear genotypes discarded if any site probability was <0.95 (resulting in <20% data reduction). We tested for intragenic recombination using the difference in 
156
To estimate the number of populations within a geographic context, we used the
Phylogenetic Tree Estimation
We estimated maximum likelihood phylogenetic trees for each nDNA locus in 
Bayes Factor Delimitation of Species (BFD)
To delimit evolutionarily independent lineages, we performed Bayes Factor
180
Delimitation of species (BFD) using only the nDNA dataset (Grummer et al 2014) .
181
Our species delimitation models were based on a combination of the results from 182 population assignment and migration analyses. Gene flow violates the coalescent model 183 used in the species tree estimation program *BEAST (Heled & Drummond 2010 varied the migration start and end times (Fig. 2) . Divergence times and population 226 sizes used in the simulations were derived from estimates of our empirical data in the 
236
We restricted our simulations of gene flow to these models because the mtDNA clade
237
showing admixture was comprised only of individuals from these three populations.
238
We simulated 10,000 gene trees under each model, then calculated a gsi value for 239 each group within each gene tree in the "genealogicalSorting" R package (using the
240
"multitree" function spinosus (=6 extant populations). For the three-population models, we specified 3x10 
302
The species tree diffusion analysis was performed with BEAST v1.8. 
Results
Taxon Sampling
We generated mtDNA data for 74 S. horridus, 74 S. spinosus, and four S. 
Estimation of Nuclear Gene Flow
Although the 3-population models are nested subsets of the 6-population model,
423
the IMa2 results were inconsistent between these analyses ( 
Bayesian Phylogeographic Analysis
Only one (S. h. horridus) individual was removed for the species tree analysis due 437 to an admixed genotype (Fig. 1) . The time-calibrated species tree revealed a root age of The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/008623 doi: bioRxiv preprint first posted online Sep. 2, 2014;  was nearly 100% sympatric with the S. spinosus CA. At 1.5 mya, southern S. horridus had moved slightly to the east and shares less range overlap with the CA of S. spinosus. (Fig. 6) . These results indicate that all populations present 450 in the admixed mtDNA clade were largely sympatric throughout their existence until 451 the past < one million years, at which point populations began diverging in allopatry. 
506
The prolonged extent of geographic overlap between ancestral lineages of S. The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/008623 doi: bioRxiv preprint first posted online Sep. 2, 2014;  oligoporus populations for some external morphological characters (e.g., color 529 patterning) that he posited was due to reinforcement at the subspecific boundary. Such 530 a situation could be a strong barrier to ancestral gene flow.
531
The phylogeographic model of 2
• contact is the most likely given our results, in 532 concert. The simulation modeling 2 • contact (Scenario E; Fig. 2 ) fit the empirical data 533 for southern populations of both S. spinosus and S. horridus, although the empirical 534 data for southern S. spinosus (population 3) did not fit the results from this scenario.
535
Only one "S. spinosus south" individual was recovered in the admixed mtDNA clade, species, but also across species (Table 4) . But, the level of gene flow we detected in all 
606
We based our species delimitation models on a combination of results from 607 population assignment and migration analyses. In an attempt to account for gene flow, population boundaries (Fig. 3) . This of course assumes that the gene flow we detected 611 occurred on population boundaries, an assumption which may not be true. Removing 612 these peripheral individuals did not affect our species delimitation results that indicated 613 23 not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/008623 doi: bioRxiv preprint first posted online Sep. 2, 2014;  the presence of six independent lineages in the S. spinosus group. Even though the simulations results from Grummer et al (2014) showed the BFD method to be effective 615 at selecting the true species history when compared to falsely "lumping" lineages, we However, this needs to be explored with further simulations. 
Conclusions
The number of plausible models that should be evaluated in phylogeographic 637 studies is nearly infinite (e.g., Tsai & Carstens 2013; Pelletier & Carstens 2014) . Here,
638
we generated a small number of plausible models based on the results from our 639 empirical data. Given our results, we conclude that i) six independent genetic lineages 640 exist in the S. spinosus group, and identifying species is important for accurately (Smith 1939; Frost 1978; Smith & Chiszar 1992) . Sampling localities with bold rings indicate specimens that have been amplified for nDNA in addition to mtDNA, whereas samples with a light ring have only mtDNA. The designation (i.e., color) of nDNA samples was based on Geneland assignments (3 inferred populations for each species), and the designation of mtDNA samples to subspecies was based on morphological characters. Also shown are the concatenated mt-and nDNA trees inferred from RAxML, where values at nodes represent bootstrap proportions. Note the mixed clade of S. horridus and S. spinosus in the mtDNA tree, in addition to the contrasting phylogenetic placement of S. edwardtaylori between mt-and nDNA trees.
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40 not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/008623 doi: bioRxiv preprint first posted online Sep. 2, 2014; 43 not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/008623 doi: bioRxiv preprint first posted online Sep. 2, 2014; not peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was . http://dx.doi.org/10.1101/008623 doi: bioRxiv preprint first posted online Sep. 2, 2014; Table 2 : Results from STRUCTURAMA indicating the posterior probability values when the prior mean on the number of populations (k) was varied. Values shown are the average of four independent runs. Bold values indicate the highest posterior probability for each prior mean on k.
Number of Populations
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